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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor device which improved packaging 

density by piling up two or more semiconductor chips. 

[0002] 

[Description of the Prior Art] the transfer mold technology which closes the circumference of a semiconductor chip by the 
thermosetting epoxy resin has spread most as sealing technology of a semiconductor device the metal mold which uses the 
leadframe as a support material of a semiconductor chip, carries out die bond of the semiconductor chip to the island of a 
leadframe, carries out wire bond of the lead to the bonding pad of a semiconductor chip with a wire, and possesses a desired 
appearance configuration — inside - a leadframe - setting - metal mold ~ an epoxy resin is poured in inside and it is 
manufactured by stiffening this 

[0003] On the other hand, the semiconductor device built into not knowing and these in the place in which small [ to various 
electronic equipment ] and the wave of lightweight-izing remain will also be expected much more large capacity, high 
efficiency, and high integration. Then, in one package which existed as the way of thinking (for example, JP,55-1 11151 7,A), 
the technology which closes two or more semiconductor chips attracted attention, and the realization-ized movement came 
from before. That is, as shown in drawing 6 (A), 1st semiconductor chip la is fixed on an island 3, the bonding pad and lead 4 
which fix 2nd semiconductor chip lb and correspond on 1st semiconductor chip la are connected by bonding wires 5a and 
5b, and it closes by the resin 2. 

[0004] Moreover, as shown in drawing 6 (B), 1st semiconductor chip la was fixed to the front-face side of an island 3, 2nd 
semiconductor chip lb was fixed to the rear-face side of an island, and there was also a view which closes the whole. 
[0005] 

[Problem(s) to be Solved by the Invention] As [ fix / incline and / as shown in drawing 7 (A) / however, / when carrying out 
the laminating of the chip like drawing 6 (A) / 2nd semiconductor chip lb / by the fault at the time of die bond, ] Thus, when 
it inclined, adhesives 6 were lost, the substrate lower part of 2nd semiconductor chip lb and the front face of 1st 
semiconductor chip la contacted in the part of the drawing sign 7, and there was a fault with a fear of the potential impressed 
to the substrate of 2nd semiconductor chip lb, the circuit element formed in the 1st semiconductor chip la front face, 
electrode wiring, etc. connecting too hastily. 

[0006] When pasting up a chip on a front rear face like drawing 6 (B), moreover, the 1st and the 2nd semiconductor chip la, 
Although both substrate may be electrically short-circuited through an island 3 since substrate potential also becomes the 
same when a chip (for example, DRAM, DRAM, etc. should put together) of the same kind as lb is used Since substrate 
potentials differ when a chip of a different kind, for example, one side, combines the chip using the N type substrate of 
another side using a P type substrate, you have to fix one of chips with the insulating adhesives 6. However, as mentioned 
above, when the chip inclined like drawing 7 (B) by the fault at the time of die bond, there was a fear of the substrate potential 
of semiconductor chip la and the potential of an island 3 connecting too hastily in the part of the illustration sign 8. These 
short circuits lead to aggravation of the ********** yield. 
[0007] 

[Means for Solving the Problem] this invention was accomplished in view of the conventional technical problem mentioned 
above, and fixes with the insulating adhesives in which the filler whose particle size is 10-50micro about the 1st 
semiconductor chip and 2nd semiconductor chip was made to mix, and it is characterized by making both interval not 
decrease below in fixed thickness by the aforementioned filler. 

[0008] Moreover, with the gestalt which fixes a chip at the front rear face, it fixes with the insulating adhesives in which the 
filler whose particle size is similarly 10-50micro about one of semiconductor chips was made to mix, and is characterized by 
making an interval with the island which should maintain an electric insulation not decrease below in fixed thickness by the 
aforementioned filler. 
[0009] 

[Embodiments of the Invention] The gestalt of the 1 operation of this invention to the following is explained in detail, 
referring to a drawing. First, the cross section in which drawing 2 (A) and (B) show the gestalt of operation of the 1 st of the 
semiconductor device of this invention, and drawing 3 are the plans showing the gestalt of operation of the 1 st of the 
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semiconductor device of this invention, in addition, drawing 2 (A) - AA line cross section of drawing 3 -- similarly drawing 2 
(B) is BB line cross section of drawing 3 

[0010] 10 and 1 1 show the 1st and the 2nd semiconductor chip respectively among drawing. In the last process, various kinds 
of activity and the passive circuit element are formed in the silicon front face of the 1st and the 2nd semiconductor chip 10 
and 1 1 . the bonding pad 12 for each external connection is formed in a part for the periphery of the chip of the 1st and the 2nd 
semiconductor chip 10 and 1 1 Passivation coats, such as a silicon nitride, a silicon oxide, and a polyimide system insulator 
layer, are formed in the front face of semiconductor chips 10 and 1 1, and opening of the upper part of a bonding pad 12 is 
carried out for electrical connection. 

[001 1] Die bond of the 1st semiconductor chip 10 was carried out by the epoxy system electric conduction adhesives 14, such 
as Ag paste, on the island 13 of a leadframe, and the 2nd semiconductor chip 1 1 has fixed it with the epoxy insulating system 
adhesives 15 on the aforementioned passivation coat of the 1st semiconductor chip 10 further, each bonding pad 12 and point 
17a of the lead terminal 17 for external derivation are boiled by the bonding wire 16, wire bond is carried out, and both are 
connected electrically 

[0012] By the heat-curing resin 18 of an epoxy system, the mould of point 17a of the 1st, the 2nd semiconductor chip 10 and 
11, and a lead terminal and the principal part containing a bonding wire 16 is carried out, and the circumference is 
package-ized. A lead terminal 17 is drawn by the position shell exterior of the abbreviation half of the thickness of a resin 18 
of a package side attachment wall. And the lead terminal 17 drawn by the exterior of a resin 18 is bent by the end lower part, 
is bent again, and foaming is carried out to the Z character type. This foaming configuration is a configuration for the surface 
mount use which carries out opposite adhesion of the rear-face side fixing partial 17b of a lead terminal 17 at the electric 
conduction pattern formed in the printed circuit board. 

[0013] Each parts of an island 13 and lead-terminal 17 grade are offered with the form of the leadframe formed by 
etching-processing or punching processing the tabular material of the copper system whose board thickness is 150-200micro, 
or an iron system, and each parts are held at the frame of a leadframe until it is cut after a mould process. Height of the 
aforementioned frame [ point 17a of a lead terminal and ] corresponds in the state where it was held, joggling processing only 
of the island 13 is carried out, and height differs. For the reason, with the equipment after completion, the tie rod 19 holding 
an island 13 is bent up in the resin 18 interior, and extends again almost horizontally in the position which is in agreement 
with the height of lead 14, and a cutting plane exposes and carries out termination to resin 18 front face. 
[0014] Like the erector, each semiconductor chips 10 and 1 1 grind a rear face by the back grinding process immediately 
before, and make it thickness (250-300micro). the board thickness (illustration t3 of drawing 2 (A)) of an island 13 and a lead 
terminal 17 is about 130micro, and, as for this value, maintains the mechanical strength of each parts - it is the value of a 
limitation mostly It lowers the height to a limitation, and it carries out a mould so that rear-face 13a of an island 13 may be 
exposed on the front face of a resin 18 while an island 13 is formed in size smaller than the 1st semiconductor chip 10. It 
enabled it for the package which has the whole thickness only about 1mm to also deduct the board thickness of an island 13, 
the thickness of the 1st and the 2nd semiconductor chip 10 and 11, and the thickness (for 30-40micro to be respectively 
required) of adhesives 14 and 15, and to, leave the thickness of a resin (240-300micro) 18 above the 2nd semiconductor chip 
1 1 in addition by lowering the position of an island 13. 

[0015] Drawing 1 (A) is referred to. the 1st semiconductor chip 10 Amount supply of the 1st adhesives 14 of the shape of an 
insulating or conductive paste is first carried out suitably on the front face of an island 13. Then, it positions by moving the 
1st semiconductor chip 10 by which the vacuum collet was adsorbed onto an island 13. You make it press by the constant 
pressure so that the 1st adhesives 14 may spread equally, and it fixes by stiffening the 1st adhesives 14 with baking heat 
treatment of about 200 degrees. Similarly the 2nd semiconductor chip 1 1 first on the passivation coat of the 1st semiconductor 
chip 10 It positions by moving the 2nd semiconductor chip 1 1 by which amount supply was carried out suitably, and the 2nd 
adhesives 15 of the shape of an insulating paste were continuously adsorbed by the vacuum collet onto the 1st semiconductor 
chip 10. You make it press by the constant pressure so that the 2nd adhesives 15 may spread equally, and it fixes by stiffening 
the 2nd adhesives 15 with baking heat treatment of about 200 degrees. 

[0016] In case the 2nd semiconductor chip 1 1 is fixed, particle size mixes in the 2nd adhesives 15 the spherical silicon grain 
(filler) which are 20-40micro. An alumina grain, a SiN grain, etc. are raised to others that what is necessary is just an object 
with the degree of hardness which can bear the pressure which is an insulating material as a filler and the aforementioned 
adsorption collet pushes. If it is this composition, though the 2nd semiconductor chip 1 1 by which the collet was adsorbed, for 
example is slanting, the film pressure of the 2nd adhesives 15 does not have a bird clapper smaller than the particle size of a 
filler. Therefore, the substrate lower part of the 2nd semiconductor chip 1 1 can prevent completely the accident in contact 
with the front face of the 1st semiconductor chip [ 1st ] 10. 

[0017] The form of operation of the 2nd of this invention is explained below. First, the cross section in which drawing 4 (A) 
and (B) show the form of operation of the 2nd of the semiconductor device of this invention, and drawing 5 are the plans 
showing the form of operation of the 2nd of the semiconductor device of this invention, in addition, drawing 4 (A) — AA line 
cross section of drawing 5 - similarly drawing 4 (B) is BB line cross section of drawing 5 The same sign is lain down on the 
same part as the form of previous operation among drawing. 

[0018] The bonding pad 12 for a circuit element and external connection is formed in the silicon front face of the 1st and the 
2nd semiconductor chip 10 and 11. Passivation coats, such as a silicon nitride, a silicon oxide, and a polyimide system 
insulator layer, are formed in the front face of semiconductor chips 10 and 1 1, and opening of the upper part of a bonding pad 
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12 is carried out for electrical connection. 

[0019] Die bond of the 1st semiconductor chip 10 was carried out by the epoxy system electric conduction adhesives 14, such 
as Ag paste, and the 2nd semiconductor chip 10 has fixed with the epoxy insulating system adhesives 1 5 at the 1st principal 
plane 21, i.e., rear face, side of an island 13 to the 2nd principal plane 22, i.e., front face, side of an island 13. the rear-face 
side of point 17a of the bonding pad 12 of the 1st semiconductor chip 10 and the lead terminal for external derivation is alike 
with a bonding wire 16, wire bond is carried out, and, similarly wire bond of the bonding pad 12 side of the 2nd 
semiconductor chip 1 1 and the front- face side of point 17a of a lead terminal is carried out by the bonding wire By the 
heat-curing resin 18 of an epoxy system, the mould of point 17a of the 1st, the 2nd semiconductor chip 10 and 1 1, and a lead 
terminal and the principal part containing a bonding wire 16 is carried out, and the circumference is package-ized. A lead 
terminal 17 is drawn by the position shell exterior of the abbreviation half of the thickness of a resin 18 of a package side 
attachment wall, and lead foaming is carried out to surface mounts. As for an island 13, joggling is not carried out to point 
17a of a lead terminal, but both constitute the level surface. 

[0020] With reference to drawing 1 (B), the chip which used the semiconductor substrate of N type as the 1st semiconductor 
chip 10 is used, and VDD potential is impressed as substrate potential. The chip which used the semiconductor substrate of P 
type as the 2nd semiconductor chip is used, and VSS potential is impressed as substrate potential. The 1st semiconductor chip 

10 carries out amount supply of the 1st adhesives 14 of the shape of an insulating or conductive paste suitably on the front 
face of the 1st principal plane 21 of an island 13 first. Then, it positions by moving the 1st semiconductor chip 10 by which 
the vacuum collet was adsorbed onto an island 13. You make it press by the constant pressure so that the 1st adhesives 14 
may spread equally, and it fixes by stiffening the 1st adhesives 14 with baking heat treatment of about 200 degrees. Similarly, 
the 2nd semiconductor chip 1 1 reverses an island 13 first, and turns the 2nd principal plane 22 upwards. Amount supply of the 
2nd adhesives 15 of the shape of an insulating paste is suitably carried out on the front face. Then, it positions by moving the 
2nd semiconductor chip 1 1 by which the vacuum collet was adsorbed onto an island 13. You make it press by the constant 
pressure so that the 2nd adhesives 15 may spread equally, and it fixes by stiffening the 2nd adhesives 15 with baking heat 
treatment of about 200 degrees. 

[0021] In case the 2nd semiconductor chip 1 1 is fixed, particle size mixes in the 2nd adhesives 15 the spherical silicon grain 
(filler) 20 which are 20-40micro. If it is this composition, though the 2nd semiconductor chip 1 1 by which the collet was 
adsorbed, for example is slanting, the film pressure of the 2nd adhesives 15 does not have a bird clapper smaller than the 
particle size of a filler 20. Therefore, the substrate lower part of the 2nd semiconductor chip 1 1 can prevent completely the 
accident in contact with the front face of an island 13. This means that the substrate potential of the 2nd semiconductor chip 

1 1 and the potential of an island 13 are completely separable, and even if it is the composition which makes this potential 
substrate potential of the 1st semiconductor chip 10, it can prevent the short circuit accident of the substrate potential VSS 
and the substrate potential VDD. In addition, mutual separation of insulation, then substrate potential is possible in one of the 
1st and the 2nd adhesives 14 and 15, and a filler 20 should be mixed in an insulating adhesives side. 

[0022] 

[Effect of the Invention] Since the minor collision of the 1st and the 2nd semiconductor chip 10 and 1 1 can be prevented by 
mixing a filler 20 in insulating adhesives according to this invention as explained above, it has the advantage which can 
manufacture the semiconductor device which carried out the laminating of two or more semiconductor chips 10 and 1 1 into 
one package with the sufficient yield. 

[0023] Moreover, since the combination of the chip with which substrate potentials differ becomes possible, product 
expansion has an easy advantage. Furthermore, since thickness of adhesives 14 and 15 can be made thin to a limitation, 
without being conscious of the short circuit of substrate potential with a filler 20, it also has the advantage which can 
contribute to thin shape-ization of a package. It can be made the same size as the product group which contained one 
conventional chip for the dimension of a resin 18 by thin shape-ization. thereby ~ a mould -- manufacturing installations, such 
as metal mold and an examination measuring device, can be common-use-ized, and it has the advantage which can cut down 
the cost of a product 


[Translation done.] 


